Subthreshold doses of nebulized prostacyclin and rolipram synergistaically protect against lung ischemia-reperfusion.
Pulmonary edema caused by increased microvascular permeability is an important feature of lung ischemia-reperfusion (I/R) injury. We investigated the impact of co-aerosolized prostaglandin (PG)I(2) and the 3',5-cyclic adenosine monophosphate (cAMP)-specific phosphodiesterase inhibitor rolipram on microvascular leakage following I/R injury. Buffer-perfused rabbit lungs were exposed to 270 minutes of warm ischemia while anoxic ventilation and a positive intravascular pressure were maintained. On reperfusion, a massive increase of the capillary filtration coefficient and severe edema formation were noted, whereas microvascular pressures displayed only minor changes. Short-time aerosolization of subthreshold doses of either rolipram (33 microg) or PGI(2) (2.6 microg) at the beginning of ischemia did not attenuate the leakage response, whereas the co-aerosolization of both agents largely blocked any permeability increase and edema formation, independent of hemodynamic effects. The same was true when the co-aerosolization was undertaken before onset of ischemia. Similarly, the intravascular administration of rolipram and PGI(2) showed a synergistic reduction of I/R-induced vascular leak but demanded 10-fold higher doses. Intravascular release of cAMP was markedly enhanced on combined PGI(2)-rolipram administration but depended on the mode of delivery of these agents. Low doses of aerosolized prostacyclin and rolipram synergistically protect against severe lung I/R injury and can be used independently of lung perfusion. This strategy may be suitable for an improvement of organ preservation in lung transplantation including early management of non-heart-beating donors.